Absence of ganglioside GM1 in astroglial cells from newborn rat brain.
An immunohistochemical method utilizing anti-ganglioside GM1 antiserum combined with the peroxidase-antiperoxidase technique was applied to a mixed cell population in primary cultures of newborn rat brain. Ganglioside GM1 was demonstrated to be present in neurons and oligodendroglia, but was absent in astroglia. This demonstration was confirmed using a newly developed biotinylated choleragen-avidin-peroxidase procedure. Primary cultures from newborn rat brain cells that had been subjected to a single treatment with trypsin (first passage) and then cultured for 14 days were predominately (95%) composed of astrocytes that stained positively for glial fibrillary acidic protein but were negative for GM1 ganglioside. This preparation contained only 0.34 nmol ganglioside NeuNAc per mg protein compared to 23.9 nmol gangliosidic NeuNAc/mg protein for a five day culture of newborn rat brain mixed cell culture that had not been subjected to passage. Prolongation of culture time from 5 to 21 days in the latter preparation reduced the ganglioside NeuNAc content to 4.9 nmol gangliosidic NeuNAc/mg protein as the proportion of astrocytes in the culture increased. Ganglioside GM1 could not be detected by TLC analysis of the lipid extract obtained from the "pure" astrocyte culture, although small amounts of GM3 and some polysialogangliosides were detected. About half of the label incorporated upon 24 h incubation of astrocytes in the presence of N-[ (3)H]acetylmannosammine appeared in ganglioside GM3. It is concluded that astrocytes in mixed cell primary cultures from newborn rat brain, as well as astrocytes in astroglial preparations derived from such cultures, do not contain ganglioside GM1.